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AUTHORS: Grum-Grzhimaylo, N.V., Prokof‘yev, D.T, 78~5—6-30/30

TITLE: Diapgram With Holl- Effect in the rlch~ of tne Y¥olrnienuz-

Tungsten System (Diagramma kholl-effekta sistemy splavo
molibden-vol'fram)

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Veol. 3, Nr 6, 7p
1470-1471 (USSR)

ABSTRACT: The alloys of the molyhdenum-tungsten system arc characterized
by a continuous series of 50lid solutiohs in the ran-e of
concentration of the componentsef "rom 0 to 100%. Up to now,
no chemical conpounda were found in the fields of solid
solutions. The Holl-effect was applied for the determination
of covalent chemical compounds in the alloys of the molybdenum-
tungsten system. The alloys were produced from powdery
molybdenum and tungsten in the vacuum-furnace T.BE-2 at
temperatures of from 2000 to 2200°C by means of powder-
metallursy. The Holl-constant wes calculated from these alloys.
The results obtained were craphically represented in a systen
of coordinates in which the Holl-constant denotes the
abscissa and the composition in atomic per cents sirmnify
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the ordinate. It was found that a chemical compound of

MoW exists due to the dependence of the change of the
constant of the Holl-effect on the composition in the binary
system of molyhdenum-tungsten. There are 1 figure, O tables,
and 5 references, 3 of whiclh are Soviet.

October 25,1957

Library of Zongress

1. Molybdenum-tungsten alloys--Phase studies

USCOMM-DC-55298
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AUTHORS: Crum-Grzhimaylo, N. V., Prokof'yev, D, I. 4

PITLE: X-ray examination of gsolid solutiongqof the systeJ chromium -
tungsten -~ molybdenum formed at high temperatures 7,7 ,

v v
PERIODICAL: Zhurnal neorganiches;Ly khimii, v. 6, no. 5, 1961,
' 1155 - 1164 : :

TEXT: Solid solutions of the ternary system chromium-tungsten-molybdenum
were X-rayed to study the ffect of the concentration of the components

on the lattice parameters.i® The preparation of chromium-tungsten-molyb=-
denum alloys has already been described by N. V. Grum-Grzhimaylo and D. I.
Prokof'yev (Ref. 1: 2h. neorgan. khimii, 3, 1220 (1958)). The composi-
tion of the alloys aléng the cuts with constant content of one of the
components is presented in a table. In the X-ray analysis negatives were
taken with the KPOC- (kR0S-1) camera. The parameters were determined
with an accuracy of + 0.004 kX. Solid ternary solutions were found to be
formed at elevated temperatures in the system chromium-tungsten-molybdenum.
Vhen these alloys are annealed, the solid solutions decompose. The linear
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dependence of the lattice parameters of ternary alloys was calculated for
different mixing ratios and summarized in the above-mentioned table. With
increasing chromium contont in the alloya the lattice parametor evenly do-
creases, and the curvature of the isoparameter is changed. The chromium
atom causes a dilation of the lattices deviating from the Wegart rule in
the binary solid solutions of the systems chromium-tungsten and chremium-
molybdenum. A maximum diminution of the crystal lattices occurs in «lloys
with 50 and more atomh Cr. With increasing chromium content the lattice
parameters of the ternary alloys slowly decrease. Molybdenum and tungsten
also change the lattice parameters; in the ternary solid solution this
change depends linearly on the composition. The mutual solubili in solid’
 state, experimentally found by X-ray and microscopic examinationl/®f the
- alloys of the ternary system chromium-tungsten-molybdenum, confirmed the
assumption of I. I. Kornilov (Ref. 12: Dokl. AN SSSR, 114, Fo. 1 (1957))
saying that these three metals form continuous series of solid solutions,
both as ternary and also as binary systems. L. N. Guseva is thanked for
her interest in the experiments and in the discussion of the results. The
following papers by Soviet authors are mentioned: Ref. T7¢ V. G. Kuz-
netsov, Izv. Sektora platiny AN SSSR, vyp. 20 (1947); Ref. 9: V. G. Kuz-
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netsov, Izv. Sektora fiz.-khim. analiza AN SSSR, 16 (1946); 16 (1948);

Ref. 10: V. G. Xuznetsov, L. N. Guseva, Izv. AN SSSR, ser. khim., no. 6,
205 (1940), Ref. 11: V. G. Kuznetsov, Ye. S. Makarov,. Izv. Sektora
fiz.-khim. analiza, 13, 177 (1940). There are 14 figures, 1 table, and

12 references: 6 Soviet-bloc and 6 non-Soviet-bloc. The references to
English -language publications read as follows: Ref. 5: H.T. Greenaway,

J. Inst. Metals, 80, 589 (1952); Ref. 6: W. B, Pearson, Handb. of lattice
spacings and structures of metals and alloys 1958; Ref. 8: A. G. Andersen,
E. R. Jette, Trans. ASH, 24, 519 (1936).

SUBMITTED: April 22, 1960

Table: Lattlce parameters of the alloys of the solid solution of the
system chromlum-tungsten-molybdenum. Legend: (a) Composition of the
alloy; (1) wt#, (2) atomf; (b) lattice parameter, kX ; (3) found;
(4) calculated; (5) difference. : .
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‘@ Cocran cu:rana &) Tlapamerp pemeTn. kX

Bec. % (X at. % Y

@ ‘O uafiaenuui g&,:',:‘ﬁc“ q::mnm
ce | w | o | w | e
80 10 90,7 3,20 6,15 2,905 2,905 40, (X)O
Ny 20 86,2 7,0 6,80 2,918 2,916 +0,002
(1] 30 81,2 1,0 7,3 2,937 2,930 +0 07
50 40 75.0 17,0 8,0 2,952 2,947 +0,005
40 | 50 67,2 23,8 9.0 2,977 2,969 | +0,008
30 G0 57,5 32.3 10,2 3,002 2,996 +0.000
20 70 44,2 43,8 12,0 3,044 3,083 40,014
10 80 26,35 50,9 14,2 3,102 3,083 +0,019
5 85 14.6 64,6 15,8 3,130 3,115 -+0,015
70 10 83,5 3,5 13,0 2,930 2,927 40,023
GO 20 78,5 7.5 14,0 2,941 2,936 -+0,005
50 30 72,0 12,3 15,7 2,966 2,954 40,012
40 ] 64,0 18,2 17,3 2,082 2,975 | 0,007
30 50 54,7 25,7 19,6 3,012 3,00 | 0,011 !
20 GU 42,0 35,5 22,9 3,045 3,087 -+0,008 f
10 70 24,4 49,0 26,0 3,096 3,086 40,010
5 75 13,3 57,4 29,3 3,130 3,118 +0,014
GO 10 76,0 3.7 20,3 2,950 2,942 40,014 .
50 20 60,5 8,0 22,5 2,974 2,000 4-0,014 -
40 30 61,4 131 25,0 2,804 2,981 +0.013 . . .
30 40 52,1 19,9 28,0 3,018 3,08 | -+0,010
20 50 39,9 28,1 32,0 3, 047 3,041 40,008
10 ({] ‘.’.3.2 39,2 37,5 3,0‘38 3,087 40,009
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AUTHGRS: Grum-Grzhinaylo, . V., Prolof yov, U, I. 70 1.5 ?8/39
TITLE: Investisations on the Phase Diggran of tl loIhEn

Chromiwa-Tungsten-Molybdenum (Izuchecuiye

gostoyaniya troynoy sistemy khromn- vol'fram molibden).

Alloy: (I. Mikroskopicheskuye i rentgerostruliiur.ow:
issledoveriye splavev) -

PERIODICAL: Zhurnal Neorganicheskoy Khimii, 1958, Vol 4. ir 5.
pp 1220-1226 (USSR)

ABSTRACT : The phase compcsition and the structure of the ternary
alloys of the ternary system chromiun-tungsten-noiyhdenun
were investigated. The alloys with isothermi: sections wers
investifated at 1800, 1300 and 1000°C,in every concentration
within the triangle of the ternary system. At 13CO°C,
chromium, tungsten and molybdenum form,in all concentrations
of the triangle,continuous series of solid sclutions witha
cubically volume-centered lattice. The continusus zolid
gsolutions which were formed are unstable at reduced

temperature. The high-temperature-resistant golid bornary-
Card 1/2 system-solutions dscompose, upon thermic treatment, into two
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8tructural Investigations of the Alloys
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ternary-solid solutions, one of which on *he ba
chromium, the other on the basis of tungsten. At
temperatures of from 1300 to 1000°C, fields of A:rhasc

alloys are formed in the ternary system,which be.iw at the
side of the binary chromium—tungstenmsystem,and wvhizh

continue into the interior of the triangls of ile +=
system. The ternary alloys in the noiybdenvm-rornes

monophase -t zll temperatures. The limi~ of ‘he di:thane
part in the ternary system was determined =n twc iscoliormd
sections at 1300 and 1000°C, There ars 7 figures 1 tahls
and 27 refcrences, 6 of which are Soviet.

HMay 15, 1957

Librzry of Congress

i. Chromjvr-tungsten-melybdenun alloyscwPhas= -~ 2ifeq 7 L,
nlun-tungsten-molytdentm alloysewMicroandy. s 3, i . Ll e

ster-mclybdenun allays—Structursl anetycls

CIA-RDP86-00513R001343210009-8"
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ATTHORS: Grum-Grzhimaylo, . V., Prokof'yev, D. I.

TITLE: Polythermal disintegration volume of the ternary solid
solution in the Cr-#-Mo system

PERIODICAL: Zhurnal neorganicheskoy khimii, v. T, N0« 3 1962, 596-H604

TEXT:; Ternary alloys of the Cr-W-M¥c system were examined, and the disimtegra-

tion wilume of the X-ternary g0lid solution Wwas determined. The initial curves.

of the lattice parameters of the solid solution are available from the
parametric surface of the romogeneous ternary solid solution. From measured
lattice parameters, the composition/lattice parameter curves were plotted

for three groups of sections: (1) Alloys #ith constant (10, 20, 70¢t) Mo V’f
content. From these diagrams the points of intersection of the lines of the

% (Cr-rich) and the % (W-rich) phases #ith those of the homogeneous

w -ternary solid golution were found, ‘and ,thus the homogeneity voundary of
the ternary solid solution. (2) Alloys with constant Cr, and, (33, W
content. These diagrams revealed the critical point on the binodal curve
of the isothermal section and the critical line on the surface of the

Gard 1/8
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Polythermal disintegration volume...

disintegration volume of the solid solution. In sections %ith constant
(50, 30, 20%) Cr content the parameter lines of the X, phase intersect that

of the x solid solution, and consequently, these sections pass through the
binodal curve of the isothermal sections to the left and at 104 Cr to the
right of the critical point. In the constant W section (40, 50, 6L) the
parameter lines of the *y and the!x2 phases intersect the parameter curve o

the X-ternary solid solution in one point (at 40% W), from which the

critical point on the binode is found, 10009C. The boundary of the two- 3
phase range of disintegration can be found on the isothermal sections for .7
1000, 1300, and 1600°C (Fig. 5). As the disintegration volume varies
considerably with temperature ageing pogsibilities can be determined. The
dissociation binode at 1600°C, bounding the two-phase alloy range is &
continuous closed curve, and must therefore have two critical points.
Dissociation temperature of the #-homogeneous:solid solution rises on ko
addition to the binary Cr-¥% alloy. This ternary critical point in above

the binary critical point of the Cr+W disgociation range binode. A

critical points exists on the 1000 and 1300°C binodes. The isoparametric
method was used to determine the position of conoids (Fig. 6) in the two-

Card 2/6
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phase range of isothermal sections. The isoparametric curves of the homn-
geneous o~ id s the solubility curves at 1000 ard
parameters along the binodel. For 4
how a divergence. Analysis revealed
third phase Lo with body-centered cubic lattice which may be the cause

of the unstable disintegration curves. The dome-shaped binodal surface of

the disintegration volume with ternary critical point is clearly illustrated
B. It closes inside the temperature-concentration prism Separating

the closed disintegration volume of the ternary solid solution. The

asymmetry is probably due to the deformatio

a8 a result of the differe

of Cr, W, and Mo.

elastic W and Mo, Since the Cr-v

Cr-¥ systems and having a deforme

stressed state, dissociation into two conjugate phases with the same crystal

lattice causes greater thermodynamic stability and eliminates the stresses.

V. G. Kuznetsov, Izv, Sektora fiz-khim. analiza, 16, 232 (1946), B. va.

Pines. Zh. neorgan. khimii, 3, 611 (1958) are mentioned. There are 8

figures, 1 table, and 12 references: 8 Soviet and 4 non-Soviet., The two

09-8"
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GRUM-GRZHIMAYLO, N.V.; _PROKOF'YEV, D.I,
Polythermal volume of decomposition of a ternary solid solution

in the system chromium - tungsten - mol bdenum, Zhur
7 n0.3:596-604 Mr ‘2. 7 e 1553)
(Chromium-tungsten-molybdenun alloys)
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GRUM-GRZHIMAYLO, N.V.; -PROKOF'EV, D.I.

f;;;it:xamina]t:izg of solid solutions of the system chromium
n - mo enum .
tungs 1155-116“3' . '6;? high temperatures. Zhur. neorg.khim, 6

(MIRA 14:4)
(Chromium. tungsten-molybdenum alloys)
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zd-vo Akademii nayk SSSR, 1953, 312 p. nce iskusstvo, Moskva,

(Decembrists) (Military art and science--Histori) 6:7)
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AUTHOR Prokof'yev, p. 1.
TITLE, On ¢lassification of topographic maps and improvement of th
tent

PERIODICAL; Referativnyy an . ya i Geodeziya, no, 3,
stract 3G164 (v gp niye topogr. kart pri
Moscow, AN SSSR, 1958, 75 _ 86)

TEXT, The authop describes d . Ps and proposes
their classification according + v Into three 8roups.
basic topographic maps, scaleg 1:100,000 ana 1:50,000; economic-topographic magps,
Scales 1:25,000, 1:10,000 ang 1:5,000, and municipal-topographic maps, scales
1:2,000, 1:1,000 ang 1:500, 1o improve the 2ontent or topograpnie mALS, the
author Froposes to mark on the maps the relief of the TOUNtry in aidition to the
contours, in furveys carriesd Gutl by agencies of agriculture and fcrestry; Popui.
ated points should be marked taking intg decount the main signs cf “heip classifs.

Card 1/2
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On classification of topographic mags ... AY51/R101
cation (occupation, composition and quantity of population); industrial-admini-
strative points, agricultural and mixed settlements and special constructions
should be singled out on the maps; boundaries of land utilization, land parcels
and state cattle drive paths, shculd be marked on the large-scale maps.

V., Agafonov

[Abstracter's note: Complete translation]
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s D'TAKOV, G.S.
i Aleksandrovich; SHAT!KO, Nine Ivanovna; U s s
Mmﬂm’rﬁ?gﬁ;uﬁ POVAIYAYEV, P.I., dots., retsenzent; PROKOF'EV,
F.Il.,dots,, retsenzent; KULIKOV, A.A,, starshiy prepodavatel} s
retsenzent; YUROV, S.I., red.; KOMAR'KOVA, L.M., red. izd-va;
ROMANOVA, V.V,, tekhn, red.

i i k]Tekhnika
Safety engineering in topographic and geodetic wor ;
£ezopa:;nos%i na topografo—-geodezicheskikh rabotakh. Ab;gslfge)\,
Geodezizdat, 1962, 226 p. (MIRA 15:
(Surveying~Safety measures)
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BT

TETERIN, Yegor Nikolayevich; SHUBIN, Nikolay Vasillyevich;
OCHERET'KO, Aleksandr Konstantinovich; PAVLOV,
Vitaliy Fedorovich, dots; BARANOV, A,N., retsenzent;
SUKHOV, A.I., retsenzent; POVALYAYEV, P,I., nauchn.-
pedagog. rabotnik, retsenzent; PROKOF'YEV, F.I., nauchn,-
pedagog. rabotnik, retsenzent; RYCHKOV, A.I., nauchn.-
pedagog. rabotnik, retsenzent; YLRO7, S.I., retsenzent;
KHROMCHENKO, F.I., ved. red.

[Organization and planning of surveying and topographical
work] Organizatsiia i plenirovanie geodezicheskikh 1 to-
pograficheskikh rabot, Moskva, Nedra, 1965. 299 p.
(MIRA 18:7)
1. Zaveduyushchly kafedroy organizatsii 1 planirovaniya
kartografo-geodezicheskikh rabot Moskovskogo instituta
inzhenerov geodezii, aerofotos"yemki i kartografii (for
Sukhow)e-2..Kafedra organizatsii i planirovaniya karto-
grafo-gecdezicheskikh rabot Moskovskogo instituta inzhe-
nerov geodezii, aerofotos"emki i kartografii (for
Povalyayev, Prokof'yev, Rychkov, Pavlov). 3. Glavnoye
upravleniye kapitaltnogo stroitel'stva Ministerstva putey
soobshcheniya SSSR (for Rychkov). 4. Nachal'nik Glavnogo
upravleniya geodezii i kartografii SSSR (for Baranov).
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PROKOF'YEV, F.Ya., master

Electromagnetic by-pass unit in a reducing valve. Tlek. sta.
36 no.12:75-76 D 165, (MIRA 18:12)
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< NEDOSTUP, G.A.; PROKOF'YEV, F,N.; KHOLIN, A.I.; TSITOVICH, A.P.

Use of differential gamma spactrometry in petroleum geology.
Prikl. geofiz. no.23:193-201 ‘59, T (MIRA 13:1)
(011 well logging, Radiation)
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PROKOF'YEV, G., starshiy tekhnik-leytenant; FEDOROVSKIY, B., kapitan;

7777 TKASATKIN, B., inzh.-mayor; LITVINOV. V
) . ., inzh.-kapitan; SK
o VOROB'EV,’K., inzh.:pod;;olkovnikap an; SKLYARSKIY, 0.,

Suggestions, ‘comments, Av.i kosm. 46 1no,7:81-86 J1 1'63.

{MIRA 16: 8)
(Aeronautics)
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PRCKOFYRY, G.I.
N T VR NS AR, R
Treatment of periodontitis by introducing penicillin through the
root canal of a tooth, Stomatologila no.2:55 Mr~Ap *54, (MLR4 7:L)
(Teeth--Digeases) {Panicillin)
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PROKOF'YEV, G,M,

Pulley bleck fer joigning conveyar belts, Der.pren.5 ne.8:23 Ag 56,

(MIRA 9:10)
l.Maklakovakiy lesozaved Minlesprema SSSRH.

(Conveying machinery) (Pulleys)
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PROKOF'YEV, G.P. (Moakva.)

Musical inage and its presentation by the performer. Vop.

peikhol. 5 10.5:59-70 S=0 '59, (MIBA 13:3)
(Music--Parformance) :
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PROKOB‘ YRV, I., kand, tekhn, nauk; ANISIMOV, A., kand, tokhn, nauk,

' Economical efficlency of using automobiles equipped with gas bagsa,
Avt, transp, 36 no,2:22-23 F '58, (MIRA 12:2)

1, Saratovskiy avtomobil 'no~-dorozhnyy institut,
(Automobiles--&zgims (Compressed gas))
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_PROKOF'YEV, I., instruktor turizma %

wuterfall‘ near Moscow, Nauka i zhizn' 29 no.7:111 J1 162,

(MIRA 16:6)
(Moscow region—-Waterfalls)
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ARTEM'YEV, S.; BABKOV, V.; BIRULYA, A.; BOGOMOLOV, A.; BOCHIN, V.; BRILING, H.;
VAKHRUSHIN, N.; VOLKOV, M.; GURARIY, M.; DADENKOV, Yu.; YEFREMOV, V.; |
ZELERKOV, G.; IVANOV, H.; IGOLKIN, N.; KUDRYAVTSEY, A.: LITVIN, H. o
MIKHAYIOV, V.; PROKOF'YEV, I.; SAREIS'YANTS, G.; BOMANENEO, I.;

STRAMENTOV, A.; FEDOROV, V.; KHACHATUROV, A. i dr.

Anatolii Pavlovich Khmel'nitskii. Avt. dor, 21 n0.3i2:30 D '58.
(MIRA 12:1)

(Ehmel'nitskii, Anatolii Pavlevich, 1907-1958)
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.. PROKOT'YW, 1., (g.1shevsk).
e AT,

daily attention. Prom, koop. mo.12:34 D 'S6.
!'hil denamr“a y a ( 1012)

(Udmart A.5.8.R,--Cooperative socisties)
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PROEQEi;EV! I,
"-———’_ .
Section of traffic sefety, HIUD 5 no,1:32-33 Ja *&3, -
(MIra 16:3,

1, Uchenyy seskretar? sektsii hezopasnosti dvizheniys Krasnoyarsk.go
pravlieniya Nauchno-tekhnicheskogo obshchestva gorodskogo
khdgyeystva 1 avtotransporta.

(Krasnoyarsk—~iraffic safety)
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~ PROKOF'YEV, I.; ANISIMOV, A,

Training of engineers tased on the new curricula., A7 %, trensp,
38 no, 5:49 My 160, (VIRA 1432)

1, Direktor Saratovskogo aviomobilino-dorozhnogo instituta (for

Prokoflyev)e 2. Dekan avtomobil'nogo fakul'teta Saratovskogo

avtomobilino--dorozhnogo instituta (for Anisimov),
(saratov—Automobile engineering-—Study and teaching)
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«_ PROKOF'YEV, I.4., inzh.

Hew technology for operating techaical imspection stations for
railroad cars. Zhel.dor.transp. 42 1no.5:77-78 My '60.
(MIRA 13:9)
1. Nachal'nik vagonnogo depo Syzranf, g. Syzran'.
(Ratlroada--Cars)
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PROKOP' YEV, I.A., podpolkovnlk meditsinskoy sluzhby
BT e s e L ) "
Effect of the meteorological factors of Kislovodsk on atherosclerotic
cardiosclerosis. Voen.-med, zhur, no.5:51-54 My 156, (MLRA 9:9)
(KISLOVODSK--CLIMATE) ( HRART ~-DISRASES)

ey

s e S e Ry i
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NALIVKIN, Vladimir Alekseyevich; P:HOKOF'YEV, Ivan Iosifovich;
PHOTASOV, Boris Vasil'yeTTehy XOSTINE, V., red.;
LUKASHEVICH, V., tekhn. red.

[Reconditioning parts by automatic building-up and welding]
Vosstanovlenie detalei avtomaticheskoi naplavkoi i svarkoi.

Saratov, Saratovskoe knizhnoe izd-vo, 1961. 85 p.
(MIRA 15:7)

(Electric welding)
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PROKOF'YEV, I. M.

Prokof'yev, I. M, - "Improving the practice of calculating the cost of agricultural
production on sovkhozes®, Doklady (Mosk. s.-kh. akad. im. Timiryazeve), Issue 8, 1948,
(In index: 1949), p. 13-18.

§0: U-411, 17 July 53, (Letopis 'Zhurmal 'nykh Statey, No. 20, 1949).
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PEQROF'YRYV, TI. I'., Prof.
Prosxuryzkov, Lzvr Dmitryevich, 1858-1926.

Lavr Daitryevich Proskuryakov. + prom. 31, Ho. 2, 1953
o, 2, .

1o T3 s , . .
Monthly List of Hussian Accessions, Library of Conzress, June 14953,

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8"



"APPROVED FOR RELEASE: 07/13/2001

rees

Tecknlqus of m ;
Crukotiey Vesnick Jngenerov &
RiiailY A7) i Rumsisn.}

v il

uf the artivhe wi

af TALLURCICAL LIT
taiced
TiTuo
51 B Y W0 l‘,,

APPROVED FOR RELEASE: 07/13/2001

» ol VF
r Eng.
Tttl:::piﬁ’cl\l:‘:"v;iw o the mothod for
dintribution of st by wvating the suraces
NG A

Yermindis the
e “ hitferent varnishes, N A

CIA-RDPSS-QOS13R001343210009-

& & *

8

$10) awe FREFY atins v

arnish Costiogs. L. P
and Tech)e

TT1111 G GRY VL
e
T v » nd O BRI

“wo & 9
eo0c 09O
00000

CIA-RDP86-00513R001343210009-8"

S FATERY




APE F RELASE: 07/13/2001 CIA-RDP86-00513R001343210009-8
. o e S A0 xS e B

=3

PRoKe T ey, TV,
18(6) PHASE I BOOK EXPLOITATION S0V/3199
A

Akademiya nauk SSSR. Institut obshchey 1 neorganicheskoy khimii
im. N. S. Kurnakova

Analliz blagorodnykh metallov (Analysis of Noble Metals) Moscow,
1959. 193 p. Errata slip inserted. 2,700 coples printed.

Resp. Ed.: N. K. Pshenitsyn, USSR Academy of Sciences, Corre-
sponding Member; and 0. Ye. Zvyagintsev, Doctor of Chemical
Seiences; Eds. of Publishing Houses: T. @ . Levi, and D. N.
Tpifonov; Tech. Ed.: I. N. Guseva.

PURPOSE: This collection of articles is for scientists engaged
in the study and analysis of the noble metals.

s on the analysis of the

COVERAGE: Thils is a collectlon of article
ied out py the Instiltute

noble metals. It includes studies carr
of General and Inorganic Chemistry im. N. S. Kurnakov (AN SSSR),
as well as reports presented by scientific research organizations
and by industrilal enterprises at the Third and Fourth Conference

on' Noble Metals held in 1954 and 1957, respectively. The

Card 1/7
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N Analysis of Noble Metals (Cont.) S0V/3199

studles and reports describe new organic reagents for gravi-
metric determination of platinum metals, and physicochemical
methods of analysis (spectrophotometric, polarographic and
potentiometric). Special attention is glven to spectral
analysis for the determination of admixtures in alloys of
platinum metals, silver, and gaeld, as well as in refined noble
metals. The collection also includes analytical methods, tables
and charts for materials containing metals of the platinum
group, as well as a review of the literature on the analysils
of platinum metals published in the last five years. No
personalities are mentioned. References follow each chapter.
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AUTHORS 3 Prokof'vev, KaA. and Vidyakin, Yu.A., Candidates of
Technical Sciences

TITLE: Methods of Determining the Damping Characteristics of
\p Blade Materials and Blade Designs

PERIODICAL: Energomashinostroyeniye, 1960, No.1l10, pPp.13-16

TEXT: This article describes a new experimental method of
determining the decrements of vibrations of specimens clamped at
one end, It indicates possible errors and means of reducing them.

Blading vibration decrement studies are commonly made by tuning-

fork methods or by making measurements of hlades suspended on wires.
Methods are required of assessing damping in bundles of blades

allowing for clamping and shrouding. The influence of vibrations

in the baseplate to which the blade is clamped are considered at

some length, The test results plotted in Fig.l relate to a blade /
mounted in this way, the straight line 1 corresponding to correct L*
results and the curve 2 to the influence of base plate resonance.

It is accordingly important to study the vibration properties of

the baseplate and a method of determining the natural frequencies

in three perpendicular directions is explained. Very often it is
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Methods of Determining the Damping Characteristics of Blade
Materials and Blade Designs

necessary to know the amplitudes of the different natural
frequencies of the base plate and this may be done by studying the
stress at the root of a vibrating blade. Eq.(5) is derived for
the stress amplitude at the blade root and from this, the
amplitude of various oscillations in the block can be calculated:

c=\/3-\/§s1. 29%fa (5)

where v’? = fIF/w2 for specimens of rectangular cross-section,
f oscillation frequency of the specimen, c.p,s.,
I moment of inertia of the cross—-section, cma,
F cross-section of the specimen, cm 2
w resistance moment of the specimen cross section, cm3,
a amplitude of the oscillation at the free end of
the specimen, cm,
A typical vibration characteristic curve of a baseplate in the
frequency range of 50 to 500 ¢/s is plotted’in Fig.2 and it will be
Card 2/4 , v
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seen that there are numerous peaks. Such peaks will, of course,
greatly influence measurements of damping properties of blading but
difficulties may be avoided by appropriate sample design to avoid
the blade natural frequencies corresponding to the peaks in the
characteristics of the baseplates. If, however, it is desired to
measure blade vibration characteristics over a range of frequencies
including natural frequencies of the baseplate, it is recommended to
mount two blades on the baseplate and to vibrate them identically
but with a phase displacement of 180°. It has been found that in
this way the influence of the baseplate on damping tests can be
completely overcome. A schematic diagram of the test equipment
used is shown in Fig.3. Vibration is set up in the blade by an
electro-magnet supplied by an audio~-frequency generator.

Vibration amplitudes are measured optically, It is difficult to

use strain gauges on specimens vibrating at high frequencies and a
method of measuring instead the strains set up in the baseplate is
explained. It is considered that this is an accurate and

convenient method. Other authors using conventional methods have
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concluded that for the higher modes of vibration, the logarithmic o
decrement corresponding to a given maximum stress in the specimen f
is much less than at lower vibration modes, Tests were made of :
the damping properties of samples of carbon and 13% chromium steel

for the first three modes of vibration, The samples were 315 mm

long, with a cross-section of & x 30 mm and it was arranged that

the blade natural frequencies did not coincide with those of the
baseplates, The test results are plotted in Fig.4 and 5 in which

the logarithmic decrements are related to the stress in the outer

layers of the specimen roots, It will be seen that there is no -
tendency for the logarithmic decrement to decrease for the higher ,
modes of the vibration. The method developed is recommended. for ‘
tests on the damping properties of materials and designs. The '
influence of the baseplate can be accurately assessed so that !
errors in the tests are avoided, There are 5 figures and ‘
2 Soviet references.
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AUTHOR: Prokof'yev, K.A., candidate of Technical Sciences
TITIE: Oon allowing for changes in the damping properties of

blades that result from interaction between the
blades and the turbine rotor -

PERIODICAL: Energomashinostroyeniye, no.3, 1962, 23-26

TEXT: A previous work of the author gave methods of
determining the damping properties of materials and blades due
to internal friction. The decrement was determined from
measurements of damped oscillations, i.e. under transient
conditions. A further method is required for determining the
decrement from measurements on steady-state oscillations.
Comparisons between results obtained in the two ways is of
particular value and in any case the damped vibration method
cannot always be used. Accordingly a new method is proposed,
based on measuring the amplitude values of a disturbing force
during resonant oscillation of blades. In the equipment the
free end of the blade is driven by a spring, and the relationship
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between the spring and blade characteristics that is necessary to
obtain meaningful results is discussed. A diagram of the
experimental equipment is shown in Fig.l, A sonic frequency
generator (11) feeds a power amplifier (10) which supplies a
solenoid (7) that drives the moving spring (6) attached to the
end of the blade (5). Measuring telescopes (1) are provided to
measure the displacements of the free end of the blade and of
the solenoid core that drives the spring., o0Oscillations picked
up by the strain gauge (9) at the bottom of the blade are fed
through the amplifier (4) to the ratiometer (3). Motion of the
'solenoid core is recorded by the pick-up (8) and applied through
the amplifier (2) to the ratiometer (3). Its readings indicate
the ratio of the amplitude of the blade oscillation to that of
the solenoid core, which is greatest when the phase displacement
between them is JT/2. The sonic generator frequency is

altered until the blade is in resonance and the ratiometer gives
maximum reading; the blade and core amplitudes are then
measured with the telescopes. The power applied to the solesnoid
is then increased at the same frequency and further measurements
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taken to obtain the relationship between the disturbing force and
the blade oscillation amplitude. The minimum decrement of
oscillations for a given design of blades can be determined.

In tests on turbines it is necessary to make measurements on at
least 20% of the blades in order to determine maximum stresses.

This is because of interaction between blade and rotor

oscillations, and the nearer the frequency of blade oscillation

to one of the rotor modes the greater the blade decrement,

As the rotor resonance frequency curve is usually of complicated

and peaked shape, small differences in blade freguency may .
result in considerable differences in damping. Consideration of
blade damping when all blades in the stage have different

natural frequencies is relatively simple, but usually there are
groups of blades in a stage which are of identical natural

frequency and decrement if measurements are made with the rotor
stationary. However, if measurements are made with the rotor

moving the dynamic stresses are the same in all blades only if

their resonance oscillations are in phase with one another.

The greatest difference in dynamic stresses is obtained when J
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some of the blades oscillate in one phase and one blade in the
group is displaced in phase by 3T/2, when this blade has a lower
decrement than the others., Methods are not available for
calculating all the natural frequencies and modes of oscillation
of the rotor or calculating the damping of blades as function of
oscillation phase and accordingly experimental determinations are
required. The experimental procedure is as follows. The
influence of the bond between the blade and rotor on the decrement
of a single blade in a bundle is first determined, For this
purpoese all blades in the stage are wedged, except the blade being
studied, which is left free. Measurements are then made of the
damping of groups of blade of the same natural frequency. The
decrement is measured at resonance because the damped oscillation
methed cannot be used here. The spring drive method described
above gives good results but for simultaneous measurements on a
number of blades it is simpler to use a method proposed by

A.S. Shemonayev which is based on measurement of the amplitude
values of disturbing force applied to the free end of the blades.
The experimental procedure is briefly described. Test results
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are quoted for the damping of three blades of the same natural
frequency. . Resonant oscillations of the blades are such that two
of them are in phase and the third is displaced by IJC/2. The
former have much greater decrement than the latter. It is
concluded that if a turbine runs at constant speed the rotor
blading should be arranged in such a way that blades of the same
natural frequency are .in phase at resonance.

There are ‘& figures.
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SOURCE: __AN UlrSSR.  Institut problem materialovedeniya, Rasseyaniye energii pri

kolebaniyakh uprugikh sistem U’ﬁwrgy dissipation during vibrations of elastic systema),
Kiev, Naukova dumka, 1966, 2l,3-21;8

TOPIC TAGS: damping analysis, turbine blade, turbine design

1
ABSTRACT: The experimental apparatus consisted of g one~-stage turbine, hooked up with
a direct current electric motor. The air was supplied by a compressor. The articls

jglves a detailed diagram of the experimental apparatus, For experimental determination‘

jof the logarithmic decrement from the oscillograms of the damped vibrations the |
following relationship was uged:
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where 6 n is the mean logari‘bhmic decrement of the vibrations for the period of time
in the course of which the blade completes z vibrations, at the same time as the
amplitude of the vibrations changes from the value ay 10 8y 4 z° The values of the
amplitudes a, and gy 4, 5 Were determined directly from the recorded oscillogramsse The
experimental results are ghown in graphic forme It was established that 85% of the
energy dissipation is due to friction in the tail-piece joint, 7% to losges in the
material of the sample, and the remaining 84 to aerodynamic damping and energy losges
in the rotor disk. Origs art. hass 3 flgures.

!
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torsional vibration, vibration analysis

PURPOSE AND COVERAGE: Modern methods are presented far calculating and .
experimentally investigating the vibrations of marine turbounit com-
ponents, The vibration of disks, rotors, condenser tubing, piping
systems, and propeller shafts i1s also considered. The book is in-
tended for engineering and technical personnel in factories, design §
departmenta, and aclentific-research institutitions. It may also
be used as & textbook for aapirants and students in shipbullding

schools of higher education.g
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Part One, Vibration of Disks and Rotors of Marine Turbines -- 5 i

Ch. I, Vibration of discs -- 5
Ch, II., Transverse vibrations of spinning turbine rotors -- 50

Part Two. Vibration of condenser tubing, plping systems and pro-
peller shafts -~ 113

Ch. III. Vibration of condenser tublng -- 113
Ch, IV, Vibration of marine plping systems -- 172

Ch. V. Calculating the transverse vibrations of marine shafting -
shafting -- 224

Ch. VI. Torsional vibrations of propeller shafts -- 267

References -- 289 \
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KISELBY, Vasilly Aleksandrovich, prof., doktor tekhn.nsuk; DARKOV, A.V.,
prof., doktor tekhn.nauk, retsenzent; PROKOF'YEV, K.¥,, nauchnyy +
red,; BORODINA, I.S., red,izd-va; OSEIKO, L.M., tekhn.red, -

[Structural mechanics] Stroitel'naia mekhanika. Moskva, Gos.

1zd-vo lit-ry po stroit., arkhit, i stroit. materialam, 1960.

559 p. (MIRA 13:12)
(Structures, Theory of)
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PACHURTHL, H.Ya,.; PROKOFVIEY, AZAUSKTY, V.l.; TRIPAHOUL, 4.5,

Production of trimellitic acid by pseudocumens oxidaticn. i
Neftekhimiia 5 no.6:880-826 N-D 163, (#7174 19:2}

1. Kuybyshevskiy nauchno-issledovatel'skiy institnt neftyenoy
vromyshlennostl 1 Neovoluybyansvskoys nzfietekhnoiogichshoye
otdelaniye. Submitted Oct. 20, 1964,
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KACHURINA, N.Ya.; PROKOF'YEV, K.Y.; TRUPANOVA, A.G.

SOOI RURVETI ST

Isolation of aromatic hydrocarbons Cg from hiih—be;].i‘:g fra.c?
d in the process of xylene production, Nefteper, 1
tions formed in P )

neftekhim, no,5:32-34 '65.

1. Kuybyshevskiy nauchno-issledovatel'skiy institut neftyanoy
promyshlennosti.

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8

R TR A S P S R S T S R A A S RS e STV S T Y T TR T AAT T e IR o el et T T e

ich

OKOF'YEV, Ivan Iosifovich. prof.: ANISIMOV, Aleksey Petrov1c’,

e K‘a;l'ﬂf*fé'ﬁﬁﬁf”ﬁéul" “'BRONSHTEYN; L.hs; prof., retsenzent:
LIV'YANT, Ya.A., red,

[Economics of automotive transportation] Ekonomika avto-

11! rta. Moskva, Transport, 1965. 311 p.
mobil'nogo transpo A 9 ( {4 a2 28:7)
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PROKOF'YEV, L.
- Forthe “cliubl' championship. Voen.znan.31l no.B8:7 4g's5.
(Shooting contests) (MLRA 8:12)
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AFANASENKO, Vasiliy Ivanovich; SEROBABA, Vasiliy Fedorovich;
FOTIYEV, M.M., pauchnyy red.; PROKOF'YEV , L.G., red.;
NESMYSLOVA, L.M., tekhn. red. '

{on the job training of electricians in the maintenance of

automatic control equipment and general stationary instal-

lations in mines] Proizvodstvennce obuchenié #lektroslesarel

po obsluzhivaniiu obshcheshakhtnykh statsionarnykh ustenovok

1 sredstv avtomatizatsil; metodicheskoe posoble. Moskva,

Profteknizdat, 1962, 87 p. (MIRA 16:6)
(Mining machinery—-Maintennnci and repair)
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80; Knizhnaya, Letopis, Vol.
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PROKOF'YEV, M.

Photographing insects and acarians. Zashch, rast, ot vred.
i bol, 10 no.9:38-39 165, (MIRA 18:11)

1. Zaveduyushchiy laboratoriyey zashchity rasteniy Altayskoy
opytnoy stantsii sadovodstva,
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PROKOF'YEV, M,

Use of extraxts and decoctions. Zashch. rast. ot vred. i bol.
10 rno.3:38 165, (MIRA 19:1)

1. Zaveduyushchiy laboratoriyey zashchity rasteniy Altayskoy
opytnoy stantsii sadovodstva.
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PROKOF'YEV, M., master prolzvodsivennogv obuchenlya

Personnsl for the Republic of Mali, Prof.-tekh, obr, 22 .
no,10s46 0 '65, (MIRA 1B:10;

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8

FROKOF*YEV, M.F., aspirant

Pl

Planning scientific ressarch on ths basis of sclentific and
technological information. NTI no.417 '63. (MIRA 16:10)

1, Leningradskiy finansovo-ekonomichesgkiy institut,
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USSR / Cultivation Plants. Fodders. M-4

Abs Jour:

Ref Zhur-Biol., No 6, 1958, 25069

- Author :_Eznkcﬁlxgl;l%gih——
Inst . The Southern 5.R.I. of Hydrotechnics and Melioration

Title

Orig Pub:

Abstract:

APPROVED FOR RELEASE: 07/13/2001

: An Experiment in Cultivating Perennial Grasses with

Irrigation Under the Conditions of the Don Rlver
Floodlands

Sb. tr. Yuzhnogo n.-1. in-ta gidrotekhn. i melior.,
1956, vyp. 4, 315-322

Experiments were made by the Southern Scientific
Research Institute of H drotechnics and Melior-
ation (at N vocher :assk) in 1949-1952 on the
cultivation of perennial grasses in the floodland of
the Don Rilver, below Tsimlyanskiy the Hydroelectric
Development. When the floodlands were washed with
cold water (that is, with local flow water as 2

CIA-RDP86-00513R001343210009-8"
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USSR / Cultivated Plants. Fodders.

Abs Jour:

Abstract:

Ref Zhur-Biol., No 6, 1958, 25069

resulic of the spring thawing) for 14-18 days, the
following survived quite well: Slavyanskaya variety
alfalfa, hybrid No. 23 alfalfa, the yellow floodland
lucerne, bird's foot trefoill, meadow timothy,

smooth brome, meadow fescue, and southern couchgrass,
wheat-grass withstood flooding for 8 days. Red
clover, Italian ryegrass and tall oatgrass were com-
pletely wiped out. Flooding the bottomland with
tepld water (through inundation of the Don) for

the course of 5-7 days left the alfalfa mentioned

above and bird'!'s foot trefoll unscathed. Red

clover perished entirely. In the presence of longer
flooding with warm water all the legumes were des-
troyed. Timothy, smooth brome, bird's foot tre-
foil withstood warm water flooding up to 14 days,
slender wheat grass Agropyrum tenerum and wheat
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USSR / Cultiva.ion Plants. Fodders.

Abs Jour:

Ref Zhur-Biol., No 6, 1958, 25069

Abstract: grasses genefally uE to 5 days. With warm water

Card 3/3

flooding up to 12-14 days, sowing should be limited
to the grasses-smooth brome, birdt's foot trefoll and
meadow timothy. On those plots surrounded by
embankments and moistened through the hilgher ground
water levels when the bottomlands are flooded, the
best components in the grass mixtures are Slav-
yanskaya alfalfa, hybrid alfalfa, meadow fescue,
Italian ryegrass, tall oatgrass, the slender wheat-
grass Agropyrum tenerum. When floods are not present,
one must water before hay mowing; if there are
floods, the first watering should be made after the
first or second mowing. To get a seed yleld when
there are no floods one to two irrigations are
proper, with flooding, a single irrigation is
applied after the seed harves?v in order to cut the
hay. -- V. V. Koperzhlnskiy
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IZMAYIOV, I.V.; PROEKOF'YEV, M.A.

Distribution of siskins (Carduelis spimus) in Buryat-
Mongolia. Kraeved.sbor. mno.k:136-138 '59. / .
(MIRA 13:7)
(Buryat-Mongolia—Finches)
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PROK2;!YEVl M.A.! nauchnyy setrudnik

The common red spider Tetranychus te]arzua in orghagd%;f
S . Zashch, rast, ot vred. 1 bol, 6 no.10:5 .
berla, “ae (MIRA 1616)
1. Altayskaya plodove-yagodnaya stantsiya.
Ve (siberia—Fruit—-Diseases and pests)
(Siberia—-Red spider--Extermination)
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PROKOF'YEV, M.A.

Azure-vinged magpies in the Buryat Fruit and Berry' Experiment Station.

MIRA 16:4)
Ornitologiia no.4:333-335 62, {
(Vlan-Ude——Magpies)
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__PROKQF'YEV, M.Ae__

Cases of polisoning of birds by poisonous chemicals at the fruit
and berry stations of Siberia, Ornitologiia no,53322=323 162,
' ) (MIRA 1632)
(Siberis——Birds) (DDT (Insecticide))
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FROKOF?YEV, M.A,
" Bullfisches in Siberia, Priroda 51 no.2:119 F 162,
' : (MIRA 15:2)
1l, Altayskaya plodcvo-mgodnaya optnaya stantsiya, Barmaul.
(siberia=~-Grosbeaks)
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ALEKSANDROV, Yu.P.; PROKOF'YEYV, M,A.

Biological detachment of the iAltal Expedition, Zashch. rast, ot
vred, i bol. 8 no.2:58 F '63. (MIRA 16:7)

1. Nachal'nik Altayskoy ekspeditsii (for Aleksandrov). 2, Starshly

agronor biologicheskogo otryada pri Altayskoy ekgpeditsii (for

Prokof'yev).

(Altai Territory--Insects, Injurious and beneficial--Blological control)
(Trichogramma)
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PROKOF 'YEV, M.A., nauchnyy sotrudnik

_/"’
Pests of sea buckthorn, Zashch, ras:i. ot vrasd, i bol. 8 ro.ii:35~
37 N ‘63, (MIRA 17:3)

1. Altayskaya opytnaya stantsiya sadovodstva,
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ABRAMOVA, 7.V., kand,sel!skokhoz.nauk; SHUROVENKQV, Yu,B.; PONOMARCHUK,
V.1, (Uzhgorod) KHODYREV, N, n., agronom (Ust'—Labinskiy rayon,
Krasnodarskogo kraya) {PSLVOV ¥.G., nauchnyy sotrudnik;
PROKOF'YEV, M.A,; SIZOVA, G.S.

Brief information. Zashch. rast. ot vred. i bol. 9 no. 4:48-50
164, (MIRA 17:5)

1. leningradskiy sel'skokhozyaystvennyy institut (for Abramova).

2. Zaveduyushchiy laboratoriyey zashchity rasteniy Kurganskoy
oblastnoy sel'skokhozyaystvennoy opytnoy stantsii (for Shurovenkov).
3, Azerbaydzhanskiy institut zashchity rasteniy (for Kasumov).

L. Altayskaya opytnaya stantsiya sadovodstva (for Prokof'yev,
Sizova),
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NESMEYANOVA, M.A.j BOGDANOV, A.A.; PROKOF! e

in Escherichia coli.
Klkaline phosphatase linked with ribosomes
Blokhimiia 30 no, 31463=470 My-Jeo %65 (MIRA 19#1)

1. Leboratoriya khimii belka khimicheskogo fakul 'teta Gosudar-
gtvennogo universiteta imeni Lomonosova, Moskvae
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PITKYANEN, 1.G.; PROKOFVIEV,M.I.
Reaction of the swine uterus to the indgioiuc;jozocjg .
diluents and diluted sperma. Zhur. ob. blol. <4 R L6:8)
202-208 My-Je!63.

1. Pushkinskaya nauchno-issledovatel'sl;ay: 1;§oratoriya
. 1t skokhozyaystvennykh zhivotnykh.
rwe%iﬁ%rﬁlghsmsm-xmnon) (ABSORPTION (PHYSIOLOGY))

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001343210009-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001343210009-8

B T N Y B TR R ST TR S RS i WO BN BRI e TS

i 1
ical
PROKOF'YEV, M. I., Cand of Agric Sci —- (diss) "Historg and Contemporary Status of Rice
Growing Atbempts in Russia and the USSR, " Leningrad, 1959, 22 pp Leningrad p

Agricultural Institute) (KL, L-£0, 121)
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FROKCF' YEV, K.
Remarks on a book about control and measuring apparatus ("Operation
and maintenance of measuring apparatus and antomatic regu.latcr%
in petroleanm refineries.® A.B.Bakmtkin, B.S.5emenov, Reviewedag)
N.Prokof'ev), Neft.,khoz, 32 no,12:90-91 D'54 (MIRA 8:

(Bakutkin, A.B. )(Semenov, B.S.)(Petrolmm—-ﬂefining)
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PROKOF'YEV, N.

“"Handbook on the establishment of norms for loading and unloading
éperations." Reviewed by N.Prokof'ev. Rech. transp. 21 no.2: 64
F ‘'é2. (MIRA 15:3)

1. Starshiy instruktor otdela truda i zarplaty tsentral*nogo
komiteta profsoyuza rabochikh morskogo i rechnogo flota.
(Cargo handling--Standards)
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Remarks on & book about control end measuring apparatus (*Operat ion

and maintenance of measuring apparatus and automatic regulators

in petroleun refineries,"” A.B.Bakutkin, B.S.5emenov, Beviewed Y.Jy

N.Prokof'ev), Neft,khoz, 32 no.12:90-91 D54 (MIBA 8:2)
(Bakutkin, A,B.)(Semenov, B.S. )(Petroleum~-Ref ining)
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- FROKOF' YEV, N,
Remarks on & book about control and measm;ingtapp:.zi‘at:: gé;gi:::t ion
aintenance of measuring apparatus and automatic
?:dp:broleum refineries," A,B.Bakutkin, B.§£Semenov. Rewzlewedal.ué)
: i MILRA 8:
.Prokof'ev). Neft, khoz, 32 n0.,12:90-91
HeFro (Bakutkin, A.B. j(Semenov, B.S.)(Petroleum--nefining)
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AID P - 1365
Subject : USSR/Engineering

Card 1/1 Pub 78 - 28/30

Author : Prokof‘yev, N.
Title . Comments on a book on control and measuring

instruments.
Periodical : Neft. khoz., v.32, #12, 90-91, D 1954
Abstract . Discussion of the book Service and Repairs of

Measuring Instruments and Automatic Regulators in
011 Fields by Bakutkin, A. B. and Semenov, B, S.

Institution: None

Submitted : No date
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